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ABSTRACT OF THE THESIS 
A STUDY INVOLVING THE SYNTHESIS OF 
UNSYMMETRICAL DIBENZYICARBINOLS 
by 
Edward Horning, B. s. 
Fort Hays Kansas State College 
The synthesis of some unsymmetrical dibenzylcarbinols was 
attempted through a Grignard reaction involving para-substituted 
benzyl halides and phenylacetaldehyde. It was fowid that the 
Grignard reaction does not produce the desired carbinols. Evidence 
is presented to show that the Grignard reagent initiates an aldol 
condensation of the phenylacetaldehyde which is further catalyzed 
by the alkoxide ions formed in the reaction. The resulting aldol 
undergoes a Grignard reaction to form a substituted pentanediol 
which partially dehydrates upon distillation at reduced pressure. 
A reaction mechanism is proposed to account for the formation of 
the reaction products. 
An alternate synthetic route was proposed for the prepara-
tion of wisymmetrical dibenzylcarbinols, and l-phenyl-3-(~-chloro-
phenyl)-2-propanol was successfully prepared in this manner. The 
3,5-dinitrobenzoate and the phenylurethan derivatives of this car-




In order to undertake a study of substitutional effects in 
elimination reactions of unsynnnetrical dibenzylcarbinols, it was 
desired to synthesize l-phenyl-3-(:2,-methoxy:phenyl)-2-propanol (I), 
l-phenyl-3-(£_-chlorophenyl)-2-propanol (II), l-phenyl-3-(£_-tolyl)-
2-propanol (III), and l-phenyl-3-(£_-nitrophenyl)-2-propanol (IV). 
I, R • OCH3 
II, R = Cl 
III, R = CH3 
IV, R : N02 
The synthesis of I has been achieved through the use of an 
involved procedure by DePuy and Leary (l} j however, the other three 
carbinols are not known compounds. In an attempt to improve upon 
DePuy1s method, it was decided that the synthesis of I, II, and III 
might be accomplished best by a Grignard reaction involving the para-
substituted benzyl halides and phenylacetaldebyde. 
This plan was supported by the work of Van Zyl, Zack, Huyser, and 
Cook (2) who have reported the use of the analogous thienyl bromide 
and phenylacetaldehyde in a normal Grignard reaction which yielded 
the expected thienylbenzylcarbinol (V). 
The course of this work was altered at this point by an un-
expected abnormal Grignard reaction observed to occur between the 
substituted benzyl halides and phenylacetaldehyde. A study of this 
abnormal reaction consititutes the major portion of this thesis. 
An alternate procedure was then proposed for the synthesis of 
I, II, III, and IV and was success:f'ully c plied to the preparation of 
II in a trial synthesis. This entailed a base-catalyzed condensation 
between ethyl phenylacetate and ~-chlorophenylacetonitrile, subse~uent 
hydrolysis and decarboxylation of the condensation product (VI) and 






Chemical literature affords many references to the Grignard 
reaction which was discovered and first described by Victor Grignard 
in 1900. By the time of his death in November of 1935, the literature 
contained about six thousand references dealing with his reaction and 
its utilization in synthesis (3). 
It was obvious to Grignard that the reaction is often accom-
panied by side reactions (4). The reaction may be accompanied by 
reduction, condensation, or both reduction and condensation. The 
literature records a limited number of references to the ttabnormal" 
reactions. This would seem logical in that researchers are generally 
interested in the "normal 1• product and often fail to investigate the 
side reactions which take place. 
The number of references to "abnormal" reactions involving 
ketones far exceeds that of .. abnormal" reactio~ involving aldehydes. 
The reactivity of the carbonyl group is probably one controlling fac-
tor in that the aldehydic carbonyl group is generally more reactive 
than the ketonic carbonyl group; hence, aldehydes would tend to pro-
duce the "normal" product more readily than ketones. 
Ketones are known to undergo an aldol-type condensation in 
the presence of Grignard reagents (4-8). The work of Shine and 
Turner (8) will be cited to illustrate this "abnormal .. reaction 
between organomagnesium halides and ketones. Shine and Turner found 
that the action of isopropylmagnesium bromide on methylisobutyl ketone 
(VIII) produced an appreciable amount of 2,4,8-trimethyl-4-nonen-6-one 
(IX) and a small amount of methylisobutylcarbinol (X). However, the 
action of isobutyl.ma.gnesium bromide on VIII produced a much smaller 
yield of IX than x. The condensation may be considered to take place 
as shown below. 
0 0 
II II 
CH3-yH-CH3 + CH3-C-CH2-9H-CH3 ~H2-C-~H2-9H-CH3 
MgBr CH 3 (JMg:Br CH 3 CH 3 
VIII QG) 
0 O OMgBr 
II I fl 
GCH2-C-CH2-9H-CH3 
®MgBr CH3 
+ VIII CH3CHCH2CCH2qc~qHCH3 
CH3 ECH3 CH3 
H+, H20 
0 0 H 
II l II J½O 
CH3yHCH2y=CHCCH29HCH3 (" CE3yHCH2CCH2qCH2yHCH3 











In 1913, Faworsky (9) reported without experimental details, 
that the preparation of isopropyl-t-butylcarbinol (XI) from isobuty-
raldehyde (XII) and t-butyl.magnesium chloride was accompanied by a 
50 per cent yield of isobutyl alcohol (XIII) and a 25 per cent yield 
5 
of the 2,2,4-trimethyl-l,3-pentanediol (XIV). Conant and Blatt (10) 
isolated the reduction product XIII and the nnormaln isopropyl-t-
butylcarbinol XI; however, they failed to detect any of XIV under 
the same reaction conditions. From the products of the reaction 
cited by Faworsky, it can be shown that XIII is a result of the re-
duction of XII and that XIV is formed by an aldol condensation follow-
ed by reductiono 
0 CH3 OH CH3 












CH3-yH-CH-C-(CH3)2-CH + CH3-GH-C¾OH cH3 dH3 
6 
b>© 
OMgCl O OH 0 
I ti H+,H20 I II 
(CH3)2-CH-CH-C(CH3)2-CH -----~ ) (CH3) 2-CH-CH-C(CH3) 2-CH 
0 
II 
(CH3)~HCH(OH)C(CH3)2CH reduction) (CH3)2CHCH(OH)C(CH3)2CH20H 
XIV 
Conant and Blatt (10) in their study of Grignard reagents 
on highly branched carbonyl compounds found that the usefulness 
of the Grignard reaction for the preparation of secondary and ter-
tiary alcohols is dependent upon the steric structure of the com-
pounds involved. r""\ Steric hind~rance, particularly in the aliphatic 
series, favors reduction. When the substituents about the reactive 
sites of the carbonyl compound and the organomagnesium compound be-
come large and bulky, the rate of addition decreases and the slower 
reactions of reduction and condensation take place to a greater extent. 
During the preparation of a large amount of phenylmethylcarbinol 
through a Grignard reaction between methyl iJdide and benzaldehyde, 
Joseph Marshall (11,12) found that a small amount of substance of 
formula C15H140 was formed along with the ttnormal" product. 
The substance c15H140 was phenylstyryl ketone (XV). The re-
action between methylmagnesium iodide and benzaldehyde is also accom-
panied by the formation of a small amount of benzyl alcohol and 
acetophenone . Marshall explained these results on the grounds that 
benzaldehyde may react as an oxidizing agent and can be reduced to 
form benzyl alcohol. The methylphenylcarbinylmagnesium iodide is 
oxidized to acetophenone. The acetophenone and the excess benzaldehyde 
7 
can condense to form the phenylstyryl ketone (XV) upon acidification 
and dehydration. 
0 0 
O'-CH3 <H•, ago o~-C~I Q ¾OH + 
0 ~- 9© o~ C-C~ + ~ vH \ /4 C-C}½-CH 
0 o~~=CH-0 -C-C¾-CH /J 
In 1904, Franke and Kuhn (13) found that the action of 
Grignard reagents on aldehydes produced glycol esters. Franke 
0..1') t) 
and Kuhn utilized 2,2-dimethyl-3-hydro.xypropionaldehyde~alkyl-
magnesium iodides in their investigation. The unorma.l.tt product 
of the reaction between XVI and ethylmagnesium iodide should be 
2,2-dimethyl-l,3-pentanediol (XVII), and 2,2,4-trimethyl-l,3-




That the "normal." products are not formed or are formed in only 
small amounts was shown by the action of ethylmagnesium iodide 
on XVI. The product of the reaction was found to be 2,2-dimethyl-
3-hydroxypropyl 2,2-dimethyl-l-hydroxypropionate (XIX). 
R 
XVI ~ c~5MgI---::;,. HOC~C(CH3) 2cH2-0-CC(CH3) 2C~OH 
XIX 
Treatment of XIX with dilute potassium hydroxide produced 2,2-
dimethyl-l,3-propanediol and potassium 21 2-dimethyl-3-hydroxy-
propionate. 
The alkyl.magnesium iodide used in the reaction evidently 
initiates disproportionation of XVI in a manner similar to the 
Cannizzaro reaction. The 21 2-dimethyl-3-hydroxypropionaldehyde 
is oxidized and reduced in al.most equal proportions. Acidification 
of the reaction mixture initiates an esterification reaction of 
the alcohol and acid formed in the reaction producing the glycol 
ester, XIX. 
Gray and Fuson ( 14) in their work on compounds containing 
highly activated carbonyl groups, found that mesitylglyoxal fails 
to produce the desired carbinol upon reaction with Grignard reagents. 
9 
Upon the reaction of mesitylglyoxal with mesitylmagnesium bromide, 
it was found that the products of the reaction were hexamethylben-
zil (XX) and 1,2-di-(, -isoduryloyl)-ethyleneglycol (XXI). The 
following explanation is given by Gray and Fuson for the react· n. 
10 
In studying the synthesis of phenylcyclopentylcarbinol, 
from cyclopentylmagnesium chloride and benzaldehyde, Kursanov and 
Solodkov (15) found that the reaction w.s accompanied by the form-
ation of 1,3-dibenzylidenecyclopentanone (XXII). In an attempt to 
determine how thell,~dibenzylidenecyclopentanone was formed, Kur-
( 
I 
sanov and Solodkov~reacted several different cyclic alcohols with 
methylmagnesium iodide until the evolution of methane ceased. To 
the respective magnesium alcoholate was then added tw moles of 
aldehyde per mole of alcohol, subsequent h~irolysis and separation 
produced the respective benzylidenecycloalkanones. In this manner, 
8.6 g. of cyclopentanol and 31.8 g. of benzaldehyde produced 1,3-
dibenzylidenecyclopentanone (XXII) and benzyl alcohol (XXIII). 
~+ CH4 
O CH20H + 
XXII 
These results indicate that XXII is produced by oxidation of the 
magnesium iodoalcoholate followed by condensation with the benz-
aldehyde. 
By mixing one mole of cyclopentanone and two moles of benz-
aldehyde with 10, 30, and 50 per cent of the magnesium iodoalcoholate 
of cyclohexanol and 30 per cent of the magnesium iodoalcoholate of 
benzyl alcohol it was found that the yields of 1,3-dibenzylidene-
cyclopentanone were 15.4, 49.6, 47.7, and 55.9 per cent respectively. 
It is indicative that the alcoholate is the condensing agent for the 
ketone and aldehyde. The particular condensation may be represented 
as follows : 
J2 
XXII 
From the products obtained in the reaction of the alcoholates 
with the aldehyde as previously mentioned, Kursanov a.nd.Solodkov con-
cluded that the cyclopentylmagnesium chlori de in the Grignard reaction 
is oxidized and its oxidation product then condenses with the aldehyde 
to form the l,3-dibenzylidenecyclopentanone. 
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CHAPrER II 
DISCUSSION OF RESULTS 
The investigation reported herein was concerned with the 
synthesis of some unsynnnetricaJ. dibenzylcarbinols. The method 
of synthesis entailed the use of the Grignard reaction between 
phenylacetaldehyde and para-substituted benzyl halides. During 
the course of investigation it was found that the Grignard re-
action does not produce the desired carbinols, although phenyl-
acetaldehyde has been reported to undergo Grignard reactions 
normally with other Grignard reagents (2, 16-19). The reaction 
between .:E_-methoxybenzylmagnesium chloride and pbenylacetaldehyde 
will be used to illustrate the course of the reaction. 
The products of the reaction between .E_-methoxybenzylmag-
nesium chloride and phenylacetaldebyde are ..e,-methoxytoluene, an 
unidentified, slightly yellow oil,~ 1.5518, which is quite 
likely phenylacetaldehyde or its dimer, 4,4'-dimethoxydibenzyl, 
a considerable amount of unidentified viscous oil, and a small. 
amount of water. 
Although a pure product was not isolated from the pot 
residue, evidence indicates that the residue consists mainly of 
1-(I?_-methoxyphenyl)-3,5-diphenyl-214-pentanediol and its isomeric 
dehydration products . 
I• f-METHOXYPBENYLMAGNESIUM CHLORIDE AND PHENYLACETAIDEHYDE 
Yield of Reaction Products 
Considering the crude yields obtained from the reaction it 
was found that 1.0 g. (0.056 mole) of water, 7.2 g. (0.059 mole) 
of ;2-methoxytoluene, 1.6 g. (0.013 mole) of unreacted phenylacetalde-
hyde, and 8.9 g. (0.074 mole) of 4,41 -dimethoxydibenzyl were obtained 
upon distillation, and 33.5 g. of viscous oil remained as a residue in 
the still pot. The ~-methoxytoluene and the 4,4'-dimethoxydibenzyl 
are derived from R_-methoxybenzyl chloride; therefore, 0.12 mole of 
p_-methoxybenzyl chloride is unaccounted for. Since 0.013 mole of 
phenylacetaldehyde was recovered, 0.24 mole remain5 to undergo the 
aldol condensation. Since the aldol condensation involves two moles 
of phenylacetaldehyde, 0.12 mole of aldol would be formed. However, 
the aldol product contains a carbonyl group and the remaining p-meth-
oxybenzyl chloride could undergo Grignard reaction with the aldol 
product on a mole for mole basis to form the l-(p_-methoxyphenyl)-3, 
5-diphenyl-2,4-pentanediol. The 0.056 mole of water obtained upon 
distillation indicates that about 22 per cent of the diol is dehyd-
rated. 
Molecular Weight Determination of Distillation Pot Residue 
The pot residue was subjected to a molecular weight deter-
mination and gave molecular weight values of 370 and 350 on t wo 
separate determinationso The calculated weight is 362 f or the diol 
and 344 for the monodehydration pr oduct. 
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Elemental Analysis of Distillation Pot Residue 
Upon subjection of the pot residue to an elemental and 
methoxyl analysis it was found that the sample contained 80.83% 
c, 7.31% H, and 8.67% OCH3• The calculated values for l-(~-meth-
oxyphenyl)-3,5-diphenyl-2,4-pentanediol (c24f½603) are c, 79.52; 
H, 7.23; OCH3, 8.56; and for the monodehydration product (C24¾402) 
C, 83.69; H, 7.02; OCH3, 9.10. 
Although the elemental analysis does not correspond very 
well with the calculated values for the assumed diol or its mono-
dehydratiop product, the elemental analysis supports the assumption. 
If it were assumed that the reaction produces only the diol, there 
would result 0.25 moles; however, 0.056 moles of water were recover-
15 
ed during the distillation, this would leave 0.194 moles of dial and 
0.056 moles of isomeric monodehydration product, if dehydration occurred 
only during the distillation. The ratio of the moles of diol formed 
to the moles of diol theoretically produced would represent the per 
cent of diol in the mixtureo Likewise, the molar ratio of monode-
hydration product to the moles of monodehydration product theoreti-
cally produced would represent the per cent of monodehydration pro-
duct in the mixture. Multiplying the per cent diol times the calcu-
lated per cent for the elements and the per cent monodehydration 
product times the calculated per cent for the elements would repre-
sent the per cent of the elements in the sample due to the diol and 
the monodehydration product . The sum of these two values would 
represent the total c, H, and 0CH3 in the sample. Calculation 
in the described manner produced the following data. 
Element Compound Calculations %Cale. % Found 
0CH3 diol {8.56Ho.194} 6.64 
(0.25) 
OCH3 enol 9.09) 0.056) 2.04 
0.25 
0CH3 mixture 8.68 8.67 
C diol 79. 2)(0.194) 61.71 
0.25 
C enol (83.69)(0.056) 18.75 
(0.25) 
C mixture 8o.46 8o.83 
H diol (7.23)(0.194) 
(0.25) 
5.61 
H enol (7.02 0.056) 1.57 
0.25 
H mixture 7.18 
Considering the formation of 0.056 moles of the monodehydration 
product and 0.194 moles of the diol, the calculated and experi-
mental values agree quite closely. 
Mass Spectrometric Analysis of Distillation Pot Residue 
The pot residue was subjected to a mass spectrometric ana-
lysis. Although a known standard was not available, the results 
obtained substantiate the fact that the pot residue is essentially 
a mixture of the diol and its monodehydration product. The date 
obtained from the ~s spectrometric analysis is given on page 36. 
Although the mass numbers greater than 253 could not be accounted 
16 
for from the diol or its dehydration products, the fragments pro-
ducing the greatest relative intensities can be formulated from 
the diol and the dehydration products. 







Proposed Structure £f_ Fragment Relative Intensity 
326 CH30-0 CH2~0H 
Since the sample ~cted at high temperatures it is possibl.e 
for further dehydration to occuro This might account for the 
fact that no fragment contains two hydroxyl groups. Also, at 
high temperatures, oxidation may occur to one of the fragments 
to produce the fragment containing the carbonyl group, relative 
intensity 248. 
Infrared Analysis and Micro-Distil.l.ation of Residue 
The pot residue was subjected to an infrared ana.J..ysis. 
The spectrum, figure I, obtained from the analysis proved quite 
interesting and the following interpretation is given. The band 
at 3.0_. indicates a hydroxyl. group, at 3.35_,.the ol.efinic linkage 
conjugated with an aromatic ring, and at 3.47..Ar" the methylene groupo 
The bands between 5-6......,. are monosubstituted aromatic substitution 
bands, while the broad.er band at 5.85,A-y- is indicative of the carbonyl. 
group although it is quite weak. Bands at 6.22,.....,. , 6.33 , and 6.7~ _., 
indicate aromatic materials. Methylene and methyl groups are re-
presented at 6.8_ whil.e the shoulder at 7.21.-<c indicates only a 
small amount of methyl group. The broad, sloping band between 7 .5_.._,. 
and 8.04 indicates the methoxyl group as do the two bands between -
18 
9 ...... and l.0 ..- • The bands from 10.~ -l.5~ are secondary bands for aro-
matic substitution. The two bands at 13.38..-AY and 14.8o_.,.....,.indicate 
monosubstitution. 
The sample was subjected to micro-distillation on a spinning 
band column producing a small amount of distillate. A small amount 
of water and unknown material were recovered from the dry ice cooled 
vapor trap. The infrared spectra of the distillate and trap material 
appear in figures II and III respectively. Spectrum II differs only 
slightly from I in that the carbinol band at 3.0---t is nearly absent, 
and the carbonyl band at 5.85...- is much stronger. 
The infrared analysis shows that the pot residue contains 
hydroxyl groups, methoxyl groups, aromatic substitution, olefinic 
link.ages, and a small amount of the carbonyl group. It is evident 
from the micro-distillation that dehydration occurs upon heating. 
The distillate from the micro-distillation produces a rather strong 
carbonyl band which indicates that oxidation probably occurred at 
the high temperature involved in the distillation. 
It appears reasonable from the experimental. evidence pre-
sented that the main reaction product consists of a mixture of 1-(~.-
methoxyphenyl)-3,5-diphenyl-2,4-pentanediol and its isomeric dehyd-
ration products. 
19 
II• ,!:-METHYLBENZYLMAGNESIUM BROMIDE AND PHENYLACETAIDEHYDE 
Yield of Reaction Products 
The reaction between ~-methylbenzylmagnesium bromide and 
phenylacetaldehyde presented experimental evidence for the form-
ation of 1-(~-tolyl)-3,5-diphenyl-2,4-pentanediol and its isomeric 
dehydration products. Considering the crude fractions from the 
vacuum distillation, it -was found that 9.4 g. (0.022 moles) of 
water, 1.2 g. (0.012 mole) of _p_-xylene, 0.2 g. (0.002 moles) of 
unreacted phenylacetaldehyde, 4.7 g. (0.044 mole) of 4,4'-dimethyl-
dibenzyl, and 12.9 g. of pot residue are obtained. Again, the~-
xylene and the 4,4 1-dim.ethyldibenzyl are obtained from the _p_-methyl-
benzyl bromide; hence, 0.044 moles of ~-methylbenzyl bromide remain 
for reaction. Subtracting the 0.002 mole of recovered phenylace-
taldehydefr om the 0.100 mole used, it is found that 0.098 moles 
of phenylacetaldehyde remain to form the aldol product, 0.049 
mole of aJ.dol would be formedo Here again it is found that the 
aldol and remaining _p_-methylbenzyl. bromide react in almost equal 
molar proportions. The aldol product contains a free carbonyl group 
which could undergo Grignard reaction to form the products of the re-
action. The water obtained upon distillation supports the formation 
of the isomeric dehydration products. 
III . P-CHLOROBENZYLMAGNESIUM CHLORIDE AND PHENYLACETAIDEHYDE 
Little can be said about the reaction between ;£-chlorobenzyl-
magnesium chloride and phenylacetaldehyde since two fractions were 
accidentally destroyed in the laboratory. It is evident that the 
reaction follows a similar route as the two reactions previously 
mentioned. The reaction provided Oo25 g. (0.014 mole) of water, 
3.6 g. (0.028 mole} of ~-chlorotoluene, 3.6 g. of unidentified 
colorless oil, and 10.4 g. of pot residue upon distillation at 
reduced pressure. 
The following reaction mechanism is given to account for 
the products obtained from the reaction. The methoxyl group shall 




The 4,4 1-dimethoxydibenzyl formed in the reaction may be 
accounted for by a nucleophilic displacement of the .E_-methoxybenzyl-
anion on .E.-methoxybenzyl chloride. The f c ... 'IllS.tion of this compound 
was expected since dibenzyls have been reported many times in the 
literature as accompanying reactions of benzyl Grignard reagents. 
* ;e_-Methoxytoluene and the condensed product are not ob-
tained in equimolar a.mounts because halomagnesium aJ.koxides 
formed also participate in carbanion formation. 
• 0 0 I " -y-OH + ~CH MgX 
(i) 
22 
IV. SYNTHESIS OF l -PHENYL-3-(~-CHLOROPBENYL)-2-PROPANOL 
An alternate synthesis of the unsymmetrical. dibenzylcar-
binols was proposed and the chloro-substituted carbinol success-
fully prepared in a trial synthesis . The synthetic route employed 
a Claisen condensation between ~-chlorophenylacetonitrile and ethyl 
phenyla.cetate and subsequent hydrolysis of the resulting cyanoketone 
VI to produce the corresponding ketone VIII as described by Coan 
and Becker (20) . The base catalyzed condensation may be repre-
sented as follows: 
) 
Heat ) 
The yield of aC-(!-chlorophenyl) - Y--phenylacetoacetoni-
trile VI was quite low as compared to the 90 per cent yield re-
ported by Coan and Becker (20) . The low yield might be accounted 
for, in part, by the purity of the ethyl phenylacetate and the 
dryness of the absolute ethyl alcohol used as a solvent for the 
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reaction. Since commercial anhydrous ethyl alcohol was not 
available, the absolute alcohol was prepared from 95 per cent 
ethyl alcohol by means of calcium oxide. 
The hydrolysis and decarboxylation of o(-(4-chlorophenyl)-Y 
-phenylacetoacetonitrile to l-phenyl-3-(.E.-chlorophenyl)-2-prop-
anone was accompanied by a small amount of decomposition. The 
decomposition may have been caused by excessive localized heating. 
The yield of l-phenyl-3-(.E.-chlorophenyl)-2-propanone was comparable 
to that reported by Coan and Becker (20). 
The l-phenyl-3-(.E.-chlorophenyl)-2-propanol was prepared in 
62 per cent yield by reduction of the l-phenyl-3-(.E_-chlorophenyl)-
2-propanone with potassium borobydride in an aqueous methanolic 
medium. Although the synthetic route is quite long, the method 





I. PREPARATION OF STARTING MATERIALS 
Phenylacetonitrile 
To a 1-liter, three-necked flask equipped with a mechanical 
stirrer, a reflux condenser, and a dropping funnel was added 100 g. 
of technical grade sodium cyanide followed by the addition of 90 ml. 
of water. The stirred mixture was warmed by means of an electric 
heating mantle until the sodium cyanide was all dissolved. A sol-
ution consisting of 200 g. (181.5 ml.) of practical grade benzyl 
chloride and 200 g. of 95 per cent ethyl alcohol was added slowly 
through the dropping funnel over a period of 30-4o minutes. The 
mixture was then refluxed for four hours,cc Jled, and the sodium chl-
oride filtered off. The sodium chloride was washed with a little 
alcohol and the washings combined with the filtrate. The filtrate 
was then subjected to distillation until nearly all of the alcohol 
had been collected. The residual liquid was cooled and filtered if 
necessary. The crude phenylacetonitrile was removed by extracting 
several times with benzene. The benzene extract was dried over an-
hydrous magnesium sulfate. The solvent was removed by distillation 
and the residual oil subjected to vacuum distillation; b.p. 102-
1030/10.0 mm. 
To remove the benzyl isocyanide the distillate was washed 
for five minutes at &:J0 with an equal volume of 50 per cent sul-
furic acid. The phenylacetonitrile was separated and washed with 
an equal volume of a one-half saturated sodium chloride solution. 
The organic layer was separated, dried over anhydrous magnesium 
sulfate, and distilled at reduced pressure. Yield: 123.5 g., 
66.&{o; b.p. 102-103°/10.0 mm. 
Ethyl Phenylacetate 
Seventy-five grams (74 ml.) of phenylacetonitrile, 125 g. 
(153 ml.) of 95 per cent ethyl alcohol, and 150 g. (68 ml.) of 
concentrated sulfuric acid were placed in a 500 ml. round bottom 
flask equipped with a reflux condenser and a magnetic stirrer. 
The stirring mixture was heated at reflux for eight hours by 
means of an electric heating mantle, coolen , and poured into 350 
ml. of ice-cold water. The organic layer was separated and taken 
up in 20 ml. of carb:ltn tetrachloride to facilitate the separation 
in the subsequent washing processes. The carbon tetrachloride 
layer was washed with a concentrated sodium bicarbonate solution 
until effervescence ceased, and then with water. The organic lay-
er was dried over 10 g. of anhydrous magnesium sulfate for at least 
thirty minutes. The solvent was removed by distillation. The ethyl 
phenylacetate was obtained either by atmospheric distillation (b.p. 
226-229° ) or by distillation at reduced pressure; b.p. 116-118°/ 
20 .0 mm. Yield: 73.1 g., 69.4% . 
.£_-Methoxybenzyl Chloride 
The synthesis of E_-methoxybenzyl chloride was achieved 
in a manner similar to that employed by Shriner and Hull (21). 
One-hundred grams (0.72 mole) of .E_-methoxybenzyl alcohol along 
with 6oo ml. of anhydrous ether was placed in al-liter, three-
necked flask equipped with a gas inlet tube, thermometer, and 
reflux condenser. A gas trap containing a concentrated solution 
of sodium hydroxide was connected to a calcium chloride drying 
tube which was connected in turn to the reflux condenser in order 
to absorb the effluent hydrogen chloride. The mixture in the three-
necked flask was cooled in a salt-ice bath to o0 and kept at that 
temperature for six hours while dry hydrogen chloride was bubbled 
through the system. The hydrogen chloride was produced by allow-
ing a solution of concentrated sulfuric aci d to drop from a sep-
aratory funnel into a 500 ml. Erlnmeyer flask containing sodium 
chloride. The hydrogen chloride generated was passed through a 
solution of concentrated sulfuric acid and then through a calcium 
chloride tube before entering the reaction vessel. After the re-
quired time for reaction, the flask and its contents were placed 
in the refrigerator at 4° for twenty-four hours. The contents 
of the flask were reddish brown in color. 
The ether layer was then extracted twice with 100 ml. of 
ice water, 100 ml. of a saturated sodium bicarbonate solution 
(ice cold), and again with 100 ml. of ice cold water. The wash 
water yielded about 25 ml. of ether layer which was added to the 
main ether extract. The yellowish-orange ether layer was dried 
over anhydrous calcium chloride and then the ether distilled off. 
The residual oil was subjected to vacuum fractional distillation. 
Yield: l00.3 g., 88.EP)>; b.p. 98-99°/ 7.0 mm. 
II. GRIGNARD REACTIONS 
~-Methoxybenzylmagnesium. Chloride and Phenylacetaldehyde 
A mixture of 15.2 g. (0.625 g-atom) of magnesium powder 
and 15.2 go (0.625 g-atom) of magnesium turnings in 625 ml. of 
anhydrous ether was placed in a 2-liter, three-necked flask eq-
uipped with a mechanical stirrer, a reflux condenser, and a press-
ure compensating dropping funnel. To the ref luxing mixture 39.2 g. 
(0.25 mole) of g-methoxybenzyl chloride dissolved in 625 ml. of 
anhydrous ether was slowly added through the dropping funnel 
over a five hour period. The mixture was refluxed for one and 
one-half hours, and then 30.03 g. (0.25 mole) of freshly distilled 
phenylacetaldehyde (Matheson Coleman and Bell 98-100,,) dissolved 
in 500 ml. of anhydrous ether was added to the mixture through 
the dropping funnel over a one hour period. The mixture was re-
fluxed for one hour and then allowed to stand overnight. 
The solution was then poured into a 5-liter beaker con-
taining 1250 g. of crushed ice and 300 g. of ammonium chloride 
dissolved in 6oo ml. of water. The reaction flask was washed 
with 100 ml . of water and the washings added to the hydrolysis 
mixture. The mixture was a.l.J.owed to stand with occasional stirr-
ing until all of the magnesium had reacted and the solution test-
ed acidic to litmus . 
The ether layer was separated and washed several times 
with water, then with 10 per cent sodium bicarbonate solution 
and then again with water. The ether layer was dried over 6o g. 
of anhydrous sodium sulfate. The solvent was flash distilled and 
the residual oil, 61.9 g. , was subjected to fractional distillation 
at reduced pressure . Fraction I; b.p . 66-74°/ 15.0 mm. , 7.2 g. of 
a colorless oi l; fraction II: b . p . 76-156°/ 2 mm., 1 . 6 g. of a 
slightly yellow oil; fraction III; b.p. 156-170° at 2 .0 mm. of 
pressur e, 8 .9 g. of a slight ly yellow solid. The pot residue 
consisted of 33 . 5 g. of a very viscous orange oil which failed 
t o soli dify, pour point 65° . One gram of water was recovered 
from the dry i ce cooled vapor t rap . 
Fraction I was taken up in 20 ml. of ether and dried over 
5 g. of anhydrous sodium sulfate. The mixt ure was subjected to 
distillation and yielded 5.8 g. of a colorles s oi l no211 . 5028. 
Reported for _p_-methoxytoluene, n.5°1.512 (22). Permanganate ox-
idation of the oil as described below produced a crystalline mat-
erial, m.p. 182-183°. Reported m.p. for anisic acid, 183-184° 
(23) . Fraction II was not identified, n611.5518. Fraction I I I, 
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b.p. 156-170°/ 2.0 mm., was identified as 4,41 -dimethoxydiben-
zyl. Recrystallization from 95 per cent ethanol produced 3.0 g. 
of white crystals, m.p. 125-217°. Reported m.p. for 4,4'-di-
methoxydibenzyl, 127-127.5° (24). 
Preparation of Anisic Acid. An aqueous alkaline potass-
ium permanganate solution was prepared by dissolving 6.o g. of 
potassium permanganate in a mixture of 20 ml~ of 5 per cent sod-
ium hydroxide and 150 ml. of water. To this mixture was added 
2.0 g. of fraction I. The mixture was then refluxed for three 
hours. A few drops of ethyl alcohol was then added to the mix-
ture to destroy the excess permanganate, the mixture was cooled 
and filtered with suction to remove the manganese dioxide. The 
manganese dioxide was washed with 50 ml. of water. The filtrate 
was concentrated to 25-30 ml. by evapora· ... ion on a hot plate. The 
alkaline solution was then acidified with dilute sulfuric acid to 
a methyl orange end point. A white solid separated. The mixture 
was allowed to cool; filtration produced 2.5 g. of crystalline 
material, m.p. 180-183°. Recrystallization from a mixture of 
25 ml. of water and 18 ml. of ethyl alcohol gave 1.2 g. of cry-
stalline material, m.p. 182-183°0 Reported m.p. for anisic acid 
183-184° (23). 
Molecular Weight Determination. An average molecular 
weight of the pot residue -was determined by the Rast method (25). 
Two determinations were run using o.158o g. and o. 1895 g. of 
the residue respectively, and 0.2401 g. and 0.3902 g. of camphor 
respectively. The camphor was recrystallized from a~ueous ethan-
ol before use, m.p. 177-178°. The residue and the camphor was 
weighed out in a three inch test tube and the contents carefully 
heated until the molten liquid became clear and then allowed to 
cool. The determination gave melting point depression of 68° and 
55° respectively. The melting point was taken as that point at 
which the liquid turned clear. The average molecular weight was 
calculated using the following equation: 
M = _(_w)_( 3_9_• 7_)_(_1_00_0_) _ 
(W) ( l.\ T) 
Where M represents the average molecular weight, w the weight of 




M = ----1<~0'--, .. J ..4)58o~}--1,.( 3.9.:.11,..a.1,J..} ~{,...J,w;OOM,lo..,}i..-
( O. 2491) ( 68) 
= 370 
M : -~( PLlei..J .:.r.89;:z.5.J}:....\.{ 3 .. 9z.teu.1J.} ....l(1,.J~0¥00~)'-- = 350 
(0.3902) (55) 
Infrared Analysis o A small sample of the pot residue was 
subjected to an infrared analysis using a Perkin-Elmer Model 21, 
number 672 spectrophotometer. The resulting spectrum appears in 
figurer. 
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The pot residue was subjected to micro-distillation with 
a spinning band column. The distillation was taken to 348.9°/ 
0.7 mm. producing only a small amount of distillate. A small 
quantity of water and unknown material was recovered from the 
dry ice cooled vapor trap. Infrared spectra were run on the 
distillate and the material recovered from the vapor trap. The 
spectra appear in figures II and III respectively. 
An analysis of the pot residue for carbon, hydrogen, and 
methoxyl produced the following data: C, 80.83; H, 7.31; OCH3, 
8.67 per cent. The analysis was performed by the Schwarzkopf 
Microanalytical Laboratory, 56-19 37th Avenue, Woodside 77, N. Y. 
32 
Spectrometric Analysis. A mass spectrometric analysis 






























Since a known standard was not available the exact molecular 
structure could not be determined; however, a discussion of 
these results is found on page 18. 
12.-Chlorobenzyl.magnesium Chloride and Phenylacetaldehyde 
A mixture of 6.08 g. (0.25 g-atom) of magnesium turnings 
and 6.08 g. (0.25 g-atom) of magnesium powder was added under 
250 ml. of anhydrous ether to a 1-liter, three-necked flask e-
quipped with a mechanical stirrer, a reflux condenser, and a 
dropping funnel. To the refluxing mixture was added dropwise 
over a period of one hour and fourty-five minutes 16.1 g. (0.l 
mole) of ~-chlorobenzyl chloride dissolved in 200 ml. of anhydrous 
ether. Phenylacetaldehyde, 12.01 g. (0.1 mole) (Matheson Cole-
man and Bell 98-lOO per cent) dissolved in 200 ml. of anhydrous 
ether was then added to the Grignard reagent over a period of 
one hour, refluxed for one hour, and allowed to stand overnight. 
The ether was filtered from the unreacted magnesium, the 
magnesium was washed with 100 ml.. of ether and the washings added 
to the main ether layer. The ether layer was then acidified with 
approximately 18o ml.. of 6 N sulfuric acid. The ether layer was 
separated and then washed with 100 ml.. of water, 100 ml. of 5 per 
cent sodium bicarbonate solution, and again with 100 ml.. of water. 
The ether layer was then allowed to dry over 15 g. of anhydrous 
magnesium sulfate for approximately twelve hours. 
The solvent was flash distilled leaving 23.4 g. of a yellow 
oil. The oil was subjected to fractional distillation giving the 
following fractions: (I) b.p. 82-141°, 0.5 g. of a colorless oil 
along with a little water; (II) b.p. 47.5-52°/ lO.O mm., 3.1 g. of 
a colorless oil along with a little water; (III) b.p. 154-162°/ 
l.O mm., 3.9 g. of a colorless oil; (IV) b.p. 163-165°/ 1.0 mm., 
2.7 g. of a colorless oil. The pot residue consisted of 10.4 g. 
of a very viscous oil, pour point 50°. Dehydration was evident 
throughout the collection of the first two fractions. 
Fraction I and II were combined, the water amounted to 
about 0.25 g. The mixture was taken up in 30 ml. of ether and 
dried over 5 g. of anhydrous magnesium sulfate. The mixture was 
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then subjected to atmospheric distillation producing 2.3 g of a 
colorless oil b.p. 150-156°, n2J 1.506o; reported for ~-chloro-
toluene, n1E 1.5199 (26). Permanganate oxidation of the oil as 
described below produced a crystalline material, m.p. 240.5-242°. 
Reported m.p. for 1>_-chlorobenzoic acid is 243° (27). Fractions II 
and IV were lost through an accident. 
Preparation of p-Chlorobenzoic Acid. An aqueous alkaline 
potassium permanganate solution was prepared by dissolving 6.o g. 
of potassium permanganate in 20 ml. of 5 per cent sodium hydroxide 
solution and 150 ml. of water in a 250 ml. Erlenmeyer flask equipped 
with a reflux condenser. To this mixture was added 2o0 g. of the 
colorless oil from. fractions I and II. The mixture was then heated 
at reflux for three hours. A small amount of ethyl alcohol was add-
ed to destroy the excess permanganate and the solution cooled. The 
solution was then acidified with dilute sulfuric acid to the methyl 
orange end point. The solid which separated was dissolved in 35 ml. 
of hot ethyl alcohol and allowed to cool. Filtra ·tion produced 1.0 g. 
of white to gray solid, m.p. 240.5-242°. Reported m.p. for .;e,-chloro-
benzoic acid is 243° (27). 
~-Methylbenzylmagnesium Bromide and Phenylacetaldehyde 
The reaction was run using the same molar proportions and 
experimental procedure employed in the reaction between ,I>.-chloro-
-benzylmagnesium chloride and phenylacetaldehyde as previously 
described. 
Vacuum fractional distillation of the 20.3 g. of yellow 
residual oil through a Todd fractionating column produced the 
following fractions: (I) b.p. 74-ll4°, 1.2 g. of a colorless 
oil and 0.4 g. of water; (II) boP• 54-82.5°/ l3o0 mm., 0.2 g. 
of a slightly yellow oil; (III) b.po 169-179°/ 13.0 mm., 4.7 g. 
of a white solid. The pot residue consisted of 12.9 g. of a 
very viscous oil, pour point 55°. Dehydration was very evident 
throughout the collection of fraction I, the water produced 
amounted to o.4 g. 
Fraction I was ta.ken up in 20 ml. of ether and dried 
over 5 g. of anhydrous sodium sulfate. The mixture was then 
subjected to atmospheric distillation and yielded o.6 g. of a 
colorless oil, n2E 1.4867. Reported for £_-xylene, n2! 1.5004 
(28). 
Fraction III was recrystallized from 95 per cent ethyl 
alcohol producing 3.3 g. of white needles, m.p. 80.5-82.0°; 
reported for 4,4'-dimethyldibenzyl, b.p. 178°/18.mm., m.p. 85° 
(82-83°) (29). 
Preparation of the Nitration Derivative of ~-Xylene. The 
nitration derivative was achieved by the general method of Shriner, 
Fuson, and Curtin (30). The colorless oil from fraction I (0.6 g.) 
was added to 2 ml. of concentrated sulfuric acid and then 2 ml. of 
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concentrated nitric acid was added dropwise, with shaking. The 
flask was then connected to a reflux condenser and kept in a beak-
er of water at 45° for five minutes. The reaction mixture was then 
poured into 25 g. of cracked ice, the precipitate was collected and 
dried. Yield 0.5 g. m.p. 83-88°. Recrystallization from ethyl al-
cohol produced a trace of yellow solid m.p. 121-127°. Reported m.p. 
for 2,3,5-trinitro-i.-xylene 137° (31). 
III. SYNTHESIS OF l-PHENYL-3-(I?_-CHLOROPHENYL)-2-P.ROPANOL 
o(-(~-Chlorophenyl)- y -Phenylacetoacetonitrile 
The synthesis of c:[. -(~-chlorophenyl) - y -Phenylaceto-
acetoni trile was adapted from a known procedure ( 20) • A sol-
ution of 11.5 g. (0.5 g-atom) of sodium and 150 ml. of absolute 
ethyl alcohol was prepared in a 1-liter, three-necked flask e-
quipped with a condenser, a mechanical stirrer, and a standard 
taper plug. The sodium was added in small pieces through the 
plug. A mixture of 50.8 g. (0.31 mole) of ethyl phenylacetate 
and 37.8 g. (0.25 mole) of ~-chlorophenylacetonitrile (Eastman 
Organic Chemicals) was thoroughly mixed and placed in a pressure 
compensating dropping :funnel which replaced the plug in the flask. 
The stirred mixture of sodium ethoxide and ethanol was heated to 
reflux and the mixture g-chlorophenylacetonitrile and ethyl phenyl-
acetate added slowly over one and one-half hourso The mixture was 
then refluxed for three hours. The solution turned a dark red after 
4o 
the first few drops of the .E_-chlorophenylacetonitrile and ethyl 
phenylacetate entered the sodium ethoxide-ethanol mixture. 
The mixture was then poured into 600 ml. of cold water 
(solution turned tan) and extracted three times with 200 ml. 
portions of ether. The ether layer appeared thick, so it was 
extracted twice with 100 mlo of water, and the washings added 
to the aqueous layer. The aqueous layer was then acidified with 
320 ml. of cold 10 per cent hydrochloric acid and extracted three 
times with 200 ml. portions of ether. The ether layer was ext-
racted once with 100 ml. of water, twice with 100 ml. of 10 per 
cent sodium bicarbonate solution and once again with 100 ml. of 
water. The ether layer was then dried over 30 g. of anhydrous 
sodium sulfate for two hours. 
Distillation of the solvent to dryness left 39.6 g. of a 
tan solid m.p. ll0-115.5°. Recrystallization was accomplished 
by dissolving the solid in about 3-4 ml. of hot methanol per gram 
of solid and adding water until incipient crystallization was ob-
served. Recrystallization in the aforementioned manner provided 
13.6 g., 20.?!/o, of white solid m.p. 128.5-129.5°. Reported m.p. 
for o(-(i-chlorophenyl)- Y -phenylacetoacetonitrile 131.0-131.2° 
(20). 
l-Phenyl-3-(£-Chlorophenyl)-2-Propanone 
To a 1-liter, three-necked flask e~uipped with a mechanical 
stirrer and a reflux condenser was added 21.6 g. (0.08 mole) of 
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,{-(,!±_-chlorophenyl)- Y -phenylacetoacetonitrile (m.p. 128.5-
129.50) and 65 ml. of a 6o per cent sulfuric acid solution. The 
stirring mixture was slowly heated to reflux until the evolution 
of carbon dioxide had ceased ( twenty-seven hours). The mixture 
was very dark brown in color and very thick at the end of this 
time. 
Two-hundred ml. of ice cold water was added to the cooled 
reaction mixture, and the resulting mixture thoroughly stirred. 
The aqueous mixture was then extracted three times with 150 ml. 
portions of ether, twice with 100 mJ.. of 10 per cent sodium hy-
droxide solution, and once with 100 mJ.. of water. The ether lay-
er was then dried over 17 g. of anhydrous sodium sulfate, filtered 
and distilled leaving 15.9 g., 81.2%, of a dark colored oil which 
solidified upon standing, m.p. 25.5-38.5°. The 15.9 g. of crude 
ketone was recrystallized from 16o mJ.. of petroleum ether (b.p. 
4o-6o0 ) producing ll.4 g., 58.2%, of a white solid, m.p. 40-42° 
{2,4-dinitrophenylhydrazone m.p. 118.5-120.5°). Reported m.p. for 
l-phenyl-3-(:2_-chlorophenyl)-2-propanone 35.9-36.5° (20). 
Preparation of the 2,4-Dinitrophenylhydrazone of l-Phenyl-
3-(l?_-Chlorophenyl)-2-Propanone. The 2,4-dinitrophenylhydrazone 
was prepared using the general procedure of Shriner, Fuson, and 
Curtin (32). A solution of 2,4-dinitrophenylhydrazine was pre-
pared by adding 4 mJ. . of concentrated sulfuric acid to o.8 g. of 
2,4-dinitrophenylhydrazine in a 50 ml. Erlenmeyer flask. To this 
mixture 6.o ml. of water was added dropwise with swirling until 
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solution was complete. The 2,4-dinitrophenylhydrazine solution 
was then added to 1.0 g. of the white solid dissolved in 4o ml. 
of 95 per cent ethyl alcoholo The mixture was allowed to stand 
overnight. The solid which had formed was then filtered off, pro-
ducing 1.6 g. of yellow solid m.p. 118-120.5°. Reported mop. for 
the 2,4-dinitrophenylhydrazone 124.5-125.0° (33). 
l-Phenyl-3-(.P_-Chlorophenyl)-2-Propanol 
A slurry of 2.29 g. (0.0425 mole) of potassium boro-
bydride, 10 ml. of water, and 25 ml. of methanol was prepared 
in a 300 ml. round bottom flask equipped with a magnetic stirrer 
and a reflux condensero The 10.4 go (0.0425 mole) of l-phenyl-
3t_p_-chlorophenyl)-2-propanone, mop. 40-42°, dissolved in 30 ml. 
of methyl alcohol, was added through a dropping funnel over a 
period of 10 minutes at such a rate that a moderate reflux was 
maintained. The mixture was then allowed to reflux for four 
hours. Thirty-six ml. of 2 N sodium hydroxide solution was slow-
ly added through the dropping funnel and the mixture refluxed for 
an additional two hours. Upon cooling., a yellow oil separated. 
The al.kaline mixture was then extracted continously with ether 
for nineteen hours. The ether reservoir of the extractor con-
tained two immisible liquids. The two layers were separated 
and the aqueous layer extracted with two 50 ml. portions of ether. 
The washings were added to the main ether extract. The ether lay-
er was then dried over 15 g. of anhydrous sodium sulfate and then 
distilled on a steam bath. The residual oil contained a small 
amount of water; benzene was added and the mixture azeotropically 
distilled. Upon distillation there remained 14.1 g. of a yellow 
oil. Vacuum distillation through the Todd fractionating column 
yielded 6.5 g., 62 per cent, of a colorless oil, b.p. 178-181°/ 
1.5 nnn., n2i 1.5785. Application of the bromine-carbon tetra-
chloride and Baeyer tests indicated the absence of olefins. 
Anal. Calculated for c15H15c10: C, 73.01; H, 6.13; Cl, 
Found: C, 73.62; H, 5.99; Cl, 14.0l. 
Preparation of the 3,5-Dinitrobenzoate Derivative . The 
3,5-dinitrobenzoate was prepared according to the general pro-
cedure reported by Shriner, Fuson and Curtin (34). One gram 
(0.00405 mole) of the oil, b.p. 178-181°/ 1.5mm., n.51 1.5785, 
was dissolved in 3 ml. of anhydrous pyridine and 0.93 g. (0.00405 
mole) of 3,5-dinitrobenzoyl chloride was added. Heat was evolved 
and the reaction mixture became rather solid. The mixture was 
heated over a low flame for a minute and then 10 ml. of water 
was added with stirring. A white solid separated. The super-
natant liquid was decanted and the residue washed with two 10 ml. 
portions of 5 per cent sodium carbonate solution, filtered and re-
crystallized from 40 ral. of ethyl acetate. There was obtained 1.1 
g. of white solid, m.p. 163-164.5°. 
Preparation of the Phenylurethan Derivative. The phenylurethan 
derivative was prepared according to the general procedure of 
Shriner, Fuson, and Curtin (35). The colorless oil (0.5 g.) 
was placed in a test tube and 0.24 g. of phenyl isocyanate was 
added. A spontaneousreaction did not take place. The mixture 
was then heated on a water bath for five minutes and cooled in 
an ice bath. The side of the test tube was scratched with a 
glass rod to induce crystallization; however, the mixture fail-
ed to solidify. The mixture was allowed to stand overnight, 
after this time the mixture had completely solidified. The 
white solid which had formed was recrystallized from petroleum 
ether (b.p. 6o-110°) yielding 0.3 g. of white solid, m.p. 69-
70.50. 
SUMMARY AND CONCLUSIONS 
The synthesis of some unsymmetrical dibenzylcarbinols 
was attempted through a Grignard reaction involving the para-
substituted benzyl halides and phenylacetaldehyd.e. It was found 
that the Grignard reaction does not provide the desired carbinol. 
The Grignard reagent initiates an aldol condensation of the phenyl-
acetaldehyd.e and the resulting magnesium haloalkoxide acts as the 
condensing agent for additional formation of the aldol. The re-
sulting aldol then undergoes Grignard reaction to provide the sub-
stituted pentanediol which partially dehydrates upon distillation. 
The synthesis of l-phenyl-3-(£-chlorophenyl)-2-propanol was 
achieved in good yield through an alternate method involving a Clai-
sen condensation between £-chlorophenylacetonitrile and ethyl phenyl-
acetate. Subsequent hydrolysis and decarboxylation of the conden-
sation product produced the corresponding ketone. The ketone was 
then reduced with potassium borohydride to yield the desired car-
binol. l-Phenyl-3-(I?_-chlorophenyl)-2-propanol is a new compound 
and has not been reported in the literature. The 3,5-dinitroben-
zoate and the phenylurethan derivatives of the carbinol were also 
prepared. 
CHAPI'ER V 
PROPOSALS FOR FURTHER WORK 
Although the synthesis of l-phenyl-3-(~-chlorophenyl}-2-
propanol was achieved in this work, the carbinols might be syn-
thesized through a shorter route by a method similar to that em-
ployed by Shapiro and Becker (36). Shapiro and Becker have pre-
pared some ortho-substituted unsymmetrical dibenzyl ketones in 
about 50 per cent yield by means of a Grignard reaction involving 
benzyl chloride and phenylacetamide. Reduction of the ketone should 
produce the desired carbinol. The particular synthetic route might 
be applied to the synthesis of l-phenyl-3-(£-methoxyphenyl}-2-pro-
panol, l-phenyl-3-(_p_-tolyl)-2-propanol, and l-phenyl-3-(.E_-chloro-
phenyl)-2-propanol. The synthesis of l-phenyl-3-(.E_-nitrophenyl}-
2-propanol could not be carried out through the proposed method 
since nitro compounds do not undergo straight-forward Grignard re-
actions. The procedure of Coan and Becker (20) would provide a 
synthetic route for the nitre-substituted carbinol. The successful 
synthesis and identification of c(-(4-nitrophenyl}- Y-phenylaceto-
acetonitrile, l-phenyl-3-(;e.-nitrophenyl}-2-propanone, l-phenyl-3-
(;e.-nitrophenyl)-2-propanol, along with l-phenyl-3-(;e.-tolyl)-2-pro-
panol would provide a group of new compounds. 
Assuming successful synthesis, the thermal decomposition of 
the corresponding acetates would provide an excellent experimental 
study in substitutional influences in elimination reactions. Many 
of the isomeric olefins needed as standards for the infrared analy-
sis have been prepared by Rondestvedt, Jr. (37) by reduction of the 
chalcones prepared from the reaction of the appropriate benzaldehydes 
and acetophenones. If the acetates were high boiling liquids, the 
corresponding phenylurethans might be used for the decomposition. 
Since the phenylurethans are solid, purification would be more succ-
essful. 
The Hofmann elimination might provide another interesting study. 
The secondary amine corresponding to the carbinol could be prepared 
by treating the carbinol with phosphorous pentachloride and then 
methyl amine. Treatment with methyl iodide would produce the quat-
ernary ammonium salt which could be degraded to the olefins. 
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